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Descripti n 

TECHNICAL FIELD 

[0001] The present invention relates to a hydraulic 5 
pump control system for use with a hydraulic drive sys- 
tem of hydraulic working machines such as hydraulic ex- 
cavators, and more particularly to a hydraulic pump con- 
trol system which carries out flow rate control of a hy- 
draulic pump for driving a plurality of hydraulic actuators. io 
Such a system is kown from EP-A-0 537 369. 

BACKGROUND ART 

[0002] A hydraulic working machine such as a hy- 15 
draulic excavator is equipped with a hydraulic drive sys- 
tem including a plurality of hydraulic actuators, a hydrau- 
lic pump, etc.. and conducts various required operations 
while driving the plurality of hydraulic actuators by the 
hydraulic pump. The hydraulic drive system generally 20 
used comprises a variable displacement hydraulic 
pump, a plurality of hydraulic actuators driven by the hy- 
draulic pump, a plurality of flow control valves of the 
center bypass type for controlling the driving of the hy- 
draulic actuators, and a center bypass line connecting 25 
the center bypasses of the flow control valves In series. 
As disclosed in JP, A. 1-25921, such a hydraulic drive 
system also comprises a flow resisting mean, e.g., a 
fixed throttle, disposed downstream of the center by- 
pass line for generating a negative control pressure in 
the center bypass line, a pressure sensor for detecting 
the negative control pressure generated in the center 
bypass line, a controller for calculating, based on the 
detected value of the pressure sensor, the target dis- 
placement volume of the hydraulic pump (i.e.. the tilting 
amount of a swash plate) in accordance with a preset 
characteristic and then outputting an electric signal cor- 
responding to the calculated value, and a regulator driv- 
en by the electric signal for controlling the displacement 
volume of the hydraulic pump. 

[0003] The center bypass of each of the flow control 
valves is fully opened when the associated flow control 
valve is in a neutral position, and is restricted gradually 
as the valve is shifted from the neutral position. When 
all the flow control valves are in neutral positions, i.e., 
any of the hydraulic actuators is not driven, a hydraulic 
fluid delivered from the hydraulic pump is passed at a 
full flow rate through the center bypass line, and the neg- 
ative control pressure detected by the pressure sensor 
is maximized. The controller calculates the minimum 
target displacement volume in accordance with the pre- 
set characteristic, and the hydraulic pump is controlled 
so that the displacement volume (i.e., the delivery rate) 
thereof is minimized. In an attempt to drive one hydraulic 
actuator, for example, when the corresponding flow con- 
trol valve is operated, the center bypass of the operated 
valve is restricted to reduce the flow rate passing 
through the center bypass line, and the negative control 



pressure detected by the pressur sensor is also r - 
duced. Therefore, th target displacement volume cal- 
culated by the controller is increased in accordance with 
the preset characteristic, whereupon the hydraulic 
pump increases the target displacement volume and de- 
livers the hydraulic fluid at a flow rate enough to drive 
the hydraulic actuator. 

DISCLOSURE OF THE INVENTION 

[0004] In the conventional hydraulic pump control 
system described above, irrespective of the type of hy- 
draulic actuator to be driven, the displacement volume 
of the hydraulic pump is uniquely determined by the con- 
troller in accordance with the preset characteristic for 
the negative control pressure generated depending on 
the amount by which any of the hydraulic actuator is op- 
erated, i.e.. the control input for operating it However, 
preferable driving speeds of the hydraulic actuators are 
different one by one, and control levers are mostly ma- 
nipulated over their full strokes in usual operations. 
[0005] Taking a hydraulic excavator as an example, 
preferable driving speeds of the hydraulic actuators are 
as follows. It is desired for a boom cylinder to have a 
large maximum driving speed to achieve high working 
efTtciency. Since a swing motor is of great inertia and 
poses a difTiculty in precisely stopping the same at the 
intended position, it desirably has a small maximum 
driving speed. Since a bucket cylinder is of small size 
and frequently strikes against the stroke end when driv- 
en, it desirably has a small maximum driving speed in 
order to prevent shocks, deterioration in durability, use- 
less pressure relief, etc. Further, an arm cylinder is of 
smaller size than the boom cylinder and suffers the sim- 
ilar problem to that of the bucket cylinder, but it is closely 
related to operation of the boom cylinder in many cases 
during the work. Therefore, the arm cylinder desirably 
has a large maximum driving speed as with the boom 
cylinder. 

[0006] For the purpose of efficiently carrying out the 
work, the characteristic determined by the controller is 
usually selected such that the boom cylinder, for exam- 
ple, can be driven at a satisfactory speed. Accordingly, 
when a swing control lever or a bucket control lever is 
manipulated over its full stroke, the swing motor or the 
bucket cylinder is driven at an excessive speed, result- 
ing in drawbacks below. For the swing motor, a difficulty 
is caused in precisely stopping the motor at the intended 
position, durability of the motor itself and speed reducing 
gears is reduced, and noise is increased. For the bucket 
cylinder, shocks and useless pressure relief are caused 
whenever it strikes against the stroke end. and hence 
durability of the cylinder is deteriorated. 
[0007] Those problems are encountered not only in 
hydraulic excavators taken above as an example, but 
also in various hydraulic working machines, other than 
hydraulic excavators, which include a plurality of hy- 
draulic actuators. 
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[0008] An object of the present invention is to solve 
the above-mentioned problems in the prior art, and to 
provide a hydraulic pump control system which can sup- 
press unwanted speed increases of hydraulic actuators. 
[0009] To achieve the above object, according to the 
present invention, there is provided a hydraulic pump 
control system for use with a hydraulic drive system 
comprising a variable displacement hydraulic pump, a 
plurality of hydraulic actuators driven by the hydraulic 
pump, a plurality of flow control valves of the center by- 
pass type for controlling the driving of the hydraulic ac- 
tuators, and a center bypass line connecting the center 
bypasses of the flow control valves in series, the hydrau- 
lic pump control system controlling a displacement vol- 
ume of the hydraulic pump by using a negative control 
pressure generated by flow resisting means which is 
disposed downstream of the center bypass line, the hy- 
draulic pump control system comprising pressure de- 
tecting means for detecting the negative control pres- 
sure generated in the center bypass line, first target dis- 
placement volume calculating means for calculating, 
based on a detected value of the pressure detecting 
means, a first target displacement volume of the hydrau- 
lic pump in accordance with a preset first characteristic, 
first control input detecting means for detecting a control 
input for operating at least one of the plurality of hydrau- 
lic actuators, maximum target displacement volume lim- 
iting means for limiting, depending on the detected value 
of the first control input detecting means, a maximum 
value of the first target displacement volume calculated 
by the first target displacement volume calculating 
means based on the detected value of the pressure de- 
tecting means, and providing a target displacement vol- 
ume to be output, and a regulator for controlling the dis- 
placement volume of the hydraulic pump in accordance 
with the target displacement volume to be output. 
[0010] In the hydraulic pump control system thus ar- 
ranged, when one or more corresponding control means 
are manipulated for driving one or more hydraulic actu- 
ators, the detected value of the pressure detecting 
means for detecting the negative control pressure is 
changed and the first target displacement volume cal- 
culating means calculates the first target displacement 
volume corresponding to the resulting detected value in 
accordance with the preset first characteristic. At the 
same time, the first control input detecting means de- 
tects the control input for operating the at least one hy- 
draulic actuator, and the maximum target displacement 
volume limiting means limits, depending on the detected 
value of the first control input detecting means, the max- 
imum value of the first target displacement volume cal- 
culated by the first target displacement volume calculat- 
ing means and provides the target displacement volume 
to be output. In this respect, when the hydraulic actuator 
to be driven is the at least one hydraulic actuator, the 
detected value of the first control input detecting means 
is output as a value depending on the control input and 
the maximum value of the first target displacement voi- 



um limited by the maximum target displacement vol- 
ume limiting means is given as a value corresponding 
to the resulting detected value. For example, when a 
control lever is manipulated over its full stroke, th de- 

5 tected value of the first control input detecting means is 
maximized and the maximum value of the first target dis- 
placement volume limited by the maximum target dis- 
placement volume limiting means is also maximized. 
Therefore, the displacement volume of the hydraulic 

10 pump is controlled so as to maximize the maximum tar- 
get displacement volume, making it possible to increase 
the maximum driving speed of the at least one hydraulic 
actuator. 

[001 1] On the other hand, when the hydraulic actuator 

15 to be driven is other one than the at least one hydraulic 
actuator, the detected value of the first control input de- 
tecting means is 0 and the maximum value of the first 
target displacement volume is limited by the maximum 
target displacement volume limiting means so as to be 

20 minimized. Then, the first target displacement volume 
of the thus-minimized maximum value is used as the tar- 
get displacement volume to be output for controlling the 
hydraulic pump. It is therefore possible to prevent an un- 
wanted speed increase of the other hydraulic actuator 

25 than the at least one hydraulic actuator. 

[0012] In the above hydraulic pump control system, 
preferably, the maximum target displacement volume 
limiting means comprises second target displacement 
volume calculating means for calculating, based on the 

30 detected value of the first control input detecting means, 
a second target displacement volume of the hydraulic 
pump in accordance with a preset third characteristic dif- 
ferent from the first characteristic, and smaller value se- 
lecting means for selecting smaller one of the first and 

35 second target displacement volumes as the target dis- 
placement volume to be output. 
[0013] In this case, preferably, the first characteristic 
is such that the first target displacement volume increas- 
es from a predetermined minimum value to a predeter- 

40 mined maximum value as the detected value of the pres- 
sure detecting means is reduced, and the second char- 
acteristic is such that the second target displacement 
volume increases from a predetermined minimum value 
to a predetermined maximum value as the detected val- 

45 ue of the first control input detecting means is increased, 
the predetermined minimum value of the second char- 
acteristic being smaller than the predetermined maxi- 
mum value of the first characteristic. In this connection, 
it is desired that the predetermined maximum value of 

50 the second characteristic is equal to the predetermined 
maximum value of the first characteristic. 
[0014] In the above hydraulic pump control system, 
preferably, the system further comprises second control 
input detecting means for detecting a control input for 

55 operating other one of the plurality of hydraulic actuators 
or a control input in a different direction from the control 
input for operating the at least one hydraulic actuator, 
the maximum target displacement volume limiting 
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means further comprises third target displacement vol- 
ume calculating means for calculating, based on the d - 
tected value of the s cond control input detecting 
means, a third target displacement volume of the hy- 
draulic pump In accordance with a preset third charac- ^ 
teristic different from both the first and second charac- 
teristics, and the smaller value selecting means selects 
a minimum value of the first, second and third target dis- 
placement volumes as the target displacement volume 
to be output. 

[001 5] In this case, preferably, the third characteristic 
is such that the third target displacement volume reduc- 
es from a predetermined maximum value to a predeter- 
mined minimum value as the detected value of the sec- 
ond control input detecting means is increased. ^ ^ 
[0016] in the above hydraulic pump control system, 
preferably, the at least one actuator is an actuator of 
which desired maximum driving speed is relatively 
large. As one example, the actuator of which desired 
maximum driving speed is relatively large is a boom cyl- 20 
inder for operating a boom of a hydraulic excavator. Al- 
ternatively, the actuator of which desired maximum driv- 
ing speed is relatively large is an anm cylinder for oper- 
ating an arm of a hydraulic excavator. 
[0017] When one or more conresponding control 25 
means are manipulated for driving one or more hydrau- 
lic actuators, the detected value of negative control 
pressure detecting means is changed and the tilting 
amount corresponding to the resulting detected value is 
extracted in accordance with one preset characteristic. 30 
On the other hand, when specific control means is ma- 
nipulated, the amount by which the specific control 
means has been manipulated, i.e.. the control input from 
the specific control means, is detected by the control in- 
put detecting means and the tilting amount correspond- 35 
ing to the resulting detected value is extracted in accord- 
ance with another preset characteristic. All the extracted 
tilting amounts are compared with one another in mini- 
mum value selecting means which outputs a minimum 
value among them. Regulator driving means drives the 40 
regulator in accordance with the selected minimum val- 
ue for tilting a swash plate of the hydraulic pump. By 
setting the characteristics appropriately, the speed of a 
specific hydraulic actuator is suppressed when it is driv- 
en solely. ^5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a hydraulic circuit diagram of a hydrau- 
lic pump control system for a hydraulic drive system ac- so 
cording to a first embodiment of the present invention. 
[0019] Fig. 2 is a view showing detailed construction 
of a control lever unit. 

[0020] Fig. 3 is a side view of a hydraulic excavator 
on which the hydraulic drive system for use with the 55 
present invention is equipped. 

[0021] Fig. 4 is a block diagram for explaining func- 
tions of a controller shown in Fig. 1. 



[0022] Fig. 5 is a graph for xplaining the function of 
limiting a maximum value of the target tilting amount in 
the block diagram of Fig. 4. 

[0023] Fig. 6 is a hydraulic circuit diagram of a hydrau- 
lic pump control system for a hydraulic drive system ac- 
cording to a second embodiment of the present inven- 
tion. 

[0024] Fig. 7 is a block diagram for explaining func- 
tions of a controller shown in Fig. 6. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0025] Embodiments of the present invention will be 
described below with reference to the drawings. In the 
embodiments, the present invention is applied to a hy- 
draulic drive system of hydraulic excavators. 
[0026] In Fig. 1 . a hydraulic drive system for carrying 
out the first embodiment of the present invention com- 
prises a variable displacement hydraulic pump 1 having 
a displacement volume varying mechanism (hereinafter 
represented by a swash plate) la, a plurality of hydraulic 
actuators driven by the hydraulic pump 1. i.e.. a boom 
cylinder 6. an arm cylinder 7, a bucket cylinder 8 and a 
swing motor 9. a plurality of flow control valves 10. 11. 
12. 13 of the center bypass type for controlling the driv- 
ing of the hydraulic actuators, and a center bypass line 
5 connecting the center bypasses of the flow control 
valves in series. The center bypass line 5 has an up- 
stream end connected to the hydraulic pump 1 and a 
downstream end connected to a reservoir. Also, input 
ports of the flow control valves 10 to 13 are connected 
to the hydraulic pump 1 in parallel via a bypass line 14. 
[0027] The flow control valves 1 0 to 1 3 are of hydrau- 
lically pilot-operated valves and are operated with pilot 
pressures A to H output from control lever units 62. 63 
shown in Fig. 2. More specifically, the control lever unit 
62 comprises boom pilot valves 62a, 62b, bucket pilot 
valves 62c, 62d, and a common control lever 62e which 
can be manipulated in any of four crucial directions for 
selectively operating those pilot valves. The pilot valves 
62a, 62b; 62c. 62d are each operated depending on the 
amount by which the control lever 62e is manipulated in 
corresponding one of the four crucial directions, i.e.. on 
the corresponding control input, thereby delivering the 
pilot pressures A, B, C, D in accordance with the respec- 
tive control inputs. The control lever unit 63 comprises 
arm pilot valves 63a, 63b, swing pilot valves 63c, 63d. 
and a common control lever 63e which can be manipu- 
lated in any of four crucial directions for selectively op- 
erating those pilot valves. The pilot valves 63a. 63b; 63c, 
63d are each operated depending on the amount by 
which the control lever 63e is manipulated in corre- 
sponding one of the four crucial directions, i.e.. on the 
corresponding control input, thereby delivering the pilot 
pressures E, F. G, H in accordance with the respective 
control inputs. 

[0028] The hydraulic excavator on which the above- 
described hydraulic drive system is equipped compris- 
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es, as shown in Fig. 3, an undercarriage 100, an upper 
structure 101 and a front attachment 103 for working. 
The front attachment 1 03 for working comprises a boom 
104. an arm 105 and a bucket 106. The boom 104 is 
angulariy moved in the vertical direction by the boom 
cylinder 6. the arm 105 is angularly moved back and 
forth by the arm cylinder 7, the bucket 106 is angulariy 
moved back and forth as well as in the vertical direction 
by the bucket cylinder 8, and the upper structure 101 is 
swung by the swing motor 9. 

[0029] In the hydraulic excavator, preferable driving 
speeds of the hydraulic actuators 6 to 9 are different one 
by one. More specifically, it is desired for the boom cyl- 
inder 6 to have a large maximum driving speed to 
achieve high working efficiency. Since the swing motor 
9 is of great inertia and poses a difficulty in precisely 
stopping the same at the intended position, it desirably 
has a small maximum driving speed. Since the bucket 
cylinder 8 is of small size and frequently strikes against 
the stroke end when driven, it desirably has a small max- 
imum driving speed in order to prevent shocks, deterio- 
ration in durability, useless pressure relief, etc. Further, 
the arm cylinder 7 is of smaller size than the boom cyl- 
inder 6 and suffers the similar problem to that of the 
bucket cylinder, but it is closely related to operation of 
the boom cylinder in many cases during the work. 
Therefore, the arm cylinder 7 desirably has a large max- 
imum driving speed as with the boom cylinder 6. 
[0030] A hydraulic pump control system of this em- 
bodiment is employed for use with the hydraulic drive 
system described above. The hydraulic pump control 
system of this embodiment comprises a regulator 1 9 for 
controlling the tilting amount of the swash plate la of the 
hydraulic pump 1 (i.e.. the displacement volume of the 
hydraulic pump 1), a fixed throttle 20 disposed down- 
stream of the center bypass line 5 for generating a neg- 
ative control pressure in the center bypass line 5, a pres- 
sure sensor 21 for detecting the negative control pres- 
sure generated in the center bypass line 5, a pressure 
sensor 22 for detecting the pilot pressure A acting on 
the boom-up side of the flow control valve 1 0. a pressure 
sensor 23 for detecting the pilot pressure E acting on 
the arm crowding side of the flow control valve 1 1 . a con- 
troller 24 for receiving respective detected values Pn. 
Pg, P^ of the pressure sensors 21. 22, 23. processing 
them in a predetermined manner and then outputting an 
electric signal (current), and a proportional solenoid 
valve 25 operated by the electric signal from the con- 
troller 24. A control pressure output from the proportion- 
al solenoid valve 25 is input to the regulator 19. 
[0031 ] The regulator 1 9 is made up of a hydraulic cyl- 
inder 2 for tilting the swash plate la, a servo valve 3 for 
horsepower control, and a servo valve 4 for flow rate 
control. A delivery pressure of the hydraulic pump 1 acts 
on one end of the servo valve 3 for horsepower control 
to thereby control the tilting amount of the swash plate 
so that the pump delivery pressure will not exceed a limit 
value. The control pressure output from the proportional 



solenoid valve 25 acts on on end of th servo valve 4 
for flow rate control to thereby control th tilting amount 
of the swash plate so that the pump delivery rat de- 
pending on the control pressure is obtained. 

5 [0032] Fig. 4 is a block diagram showing functions of 
the controller 24 shown in Fig. 1. The controller 24 in- 
cludes a function generator 151 for calculating a target 
tilting amount (target displacement volume) corre- 
sponding to the detected value of the negative con- 

10 troi pressure from the pressure sensor 21. a function 
generator 152 for calculating a target tilting amount Og 
corresponding to the detected value Pq of the boom-up 
pilot pressure A from the pressure sensor 22, a function 
generator 153 for calculating a target tilting amount 

IS conresponding to the detected value P^ of the arm 
crowding pilot pressure E from the pressure sensor 23. 
a maximum value selector 154 for selecting larger one 
of the target tilting amounts and 6^ and outputting the 
selected one as a target tilting amount Gq, a minimum 

20 value selector 1 55 for selecting smaller one of the target 
tilting amounts 9^ and Qq and outputting the selected 
one as a target tilting amount 6, and a function generator 
1 56 for calculating a current value 1 (a command value) 
corresponding to the target tilting amount 9. The current 

25 value I calculated by the function generator 156 is ap- 
plied to a power supply unit (not shown) which in turn 
outputs an electric signal corresponding to the current 
value I to the proportional solenoid valve 25. 
[0033] The function generator 151 has such a char- 

30 acteristic that it has a predetermined maximum value 
G^i and a predetermined minimum value 9^2. and as 
the detected value P^ is reduced within a certain range 
of the detected value P^. the tilting amount increases 
from the minimum value 6^2 to the maximum value Bf^^ 

35 proportionally to the decrease in the detected value. 
[0034] The function generator 152 has such a char- 
acteristic that it has a predetermined maximum value 
9bi and a predetermined minimum value 9b2. and as the 
detected value Pg is increased within a certain range of 

40 the detected value Pb, the tilting amount 9b increases 
from the minimum value 9b2 to the maximum value B^^ 
proportionally to the increase in the detected value. 
Here, there hold relationships of Obi = and 61^2 ''^ ®B2 

45 [0035] The function generator 1 53 has the same char- 
acteristic as that of the function generator 152, namely, 
its characteristic has a predetermined maximum value 
®Ai (~ ®B2) 3 predetermined minimum value 0^2 (= 
0B2). and as the detected value P^ is increased within 

50 a certain range of the detected value Pa, the tilting 
amount 0^ increases from the minimum value 8^2 to the 
maximum value 6^1 proportionally to the increase in the 
detected value. 

[0036] In the above arrangement, the function gener- 
55 ators 1 52. 1 53, the maximum value selector 1 54 and the 
minimum value selector 155 jointly make up maximum 
target displacement volume limiting means for limiting, 
depending on the detected value Pq or the detected val- 
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ue Pa of the pressure sensor 22 or 23, the maximum 
value of the target tilting amount 6^ calculat d by th 
function generator 151 based on the detect d value 
of the pressure sensor 21 , and providing the targ t tilting 
amount 6 to be output. 

[0037] The operation of the hydraulic pump control 
system of this embodiment will now be described. First, 
when any of the control levers 63e, 63e is not manipu- 
lated and all the flow control valves 10 to 13 are in the 
neutral positions, the center bypasses of the flow control 
valves are all fully opened and a hydraulic fluid delivered 
from the hydraulic pump 1 is passed at a full flow rate 
through the center bypass line 5, Therefore, the nega- 
tive control pressure generated by the fixed throttle 20 
is maximized and the detected value Pf^ of the pressure 
sensor 21 is also maximized. This maximum detected 
value Pn of the pressure sensor 21 is input to the func- 
tion generator 151 in the controller 24 where the maxi- 
mum value 6^11 is calculated as the target tilting amount 
On- 

[0038] Also, when all the flow control valves 1 0 to 1 3 
are in the neutral positions, the pilot pressures A. E are 
not produced and the detected values P^.. Pa of the 
pressure sensors 22. 23 are output as 0. The detected 
values Pb . P^ are applied respectively to the function 
generators 152, 1 53 in the controller 24 where the min- 
imum values 032. (= ®b2) calculated as the target 
tilting amounts Og. 9/^. Then, the maximum value selec- 
tor 1 54 selects one of 6b2 and eA2. e.g.. Bb2* target 
tilting amount Qq. 

[0039] Since there holds the relationship of 6^2 < ^S2 
< Qf^^ as described above, the minimum value selector 
1 55 selects e^^s as the target tilting amount 6 to be output 
and issues an electric signal corresponding to 9^2 to the 
proportional solenoid valve 25. Accordingly, the swash 
plate la of the hydraulic pump 1 is tilted to the minimum 
target tilting amount 9,^2' hydraulic pump 1 is 

kept at the minimum delivery rate. 
[0040] Next, when the operator manipulates the con- 
trol lever 62e solely over its full stroke in the direction of 
extending the boom cylinder 6, the flow control vah^e 10 
is shifted to the left in Fig. 1 and the center bypass of 
the flow control valve 10 is restricted to reduce the flow 
rate passing through the center bypass line 1 5. The neg- 
ative control pressure generated by the fixed throttle 20 
and the detected value P^ of the pressure sensor 2 1 are 
reduced as the amount by which the control lever 62e 
is manipulated, i.e., the control input, increases. The de- 
tected value Pf^ of the pressure sensor 21 is applied to 
the function generator 151 in the controller 24. where- 
upon the target tilting amount 9fg calculated by the func- 
tion generator 151 is changed from the minimum value 
9|sj2 to the maximum value 9^-,. 

[0041] Simultaneously, the pilot pressure A acting in 
the direction of extending the boom cylinder is detected 
by the pressure sensor 22 which outputs the detected 
value Pq. The detected value Pg is applied to the func- 
tion generator 152 in the controller 24 where the calcu- 



lated target tilting amount 6b is increased as the control 
input from the control I v r 62e increases, and the max- 
imum target tilting amount 9bi is finally calculated. In 
this case, because the control lever 63e is not manipu- 

5 lated in the direction of extending the arm cylinder 7, the 
target tilting amount 9^^ calculated by the function gen- 
erator 153 is the minimum value B;^ (< 9bi). Therefore, 
the maximum value selector 154 selects Obi as the tar- 
get tilting amount Oq. 

10 [0042] Since there holds the relationship of 9bi = 9^,1 
as described above, the minimum value selector 1 55 se- 
lects one of 9bi and O^i. e.g., 9^,1. as the target tilting 
amount 6 to be output and issues an electric signal cor- 
responding to 9f^i to the proportional solenoid valve 25. 

15 Accordingly, the swash plate la of the hydraulic pump 1 
is tilted to the maximum target tilting amount O^i and 
the delivery rate of the hydraulic pump 1 is maximized, 
enabling the boom cylinder 6 to be driven at a sufficiently 
high speed. 

20 [0043] Also, when the operator manipulates the con- 
trol lever 63e solely over its full stroke in the direction of 
extending the arm cylinder 7, the swash plate la of the 
hydraulic pump 1 is tilted to the maximum target tilting 
amount and the delivery rate of the hydraulic pump 

25 1 is maximized in a like manner as described above, 
enabling the arm cylinder 7 to be driven at a sufficiently 
high speed. 

[0044] When the operator manipulates the control le- 
ver 63e solely in the direction of driving the swing motor 

30 9, the flow control valve 1 3 is shifted to the left, for ex- 
ample, in Fig. 1 and the center bypass of the flow control 
valve 13 is restricted to reduce the flow rate passing 
through the center bypass line 15. The negative control 
pressure generated by the fixed throttle 20 and the de- 

35 tected value P^ of the pressure sensor 21 are reduced 
as the amount by which the control lever 63e is manip- 
ulated, i.e., the control input, increases. The detected 
value Pn of the pressure sensor 21 is applied to the func- 
tion generator 151 in the controHer 24 where the target 

40 tilting amount 9^ increasing proportionally to the control 
input from the control lever 63e is calculated. 
[0045] In this case, because neither the control lever 
62e is manipulated in the direction of extending the 
boom cylinders, nor the control lever 63e is manipulated 

45 in the direction of extending the arm cylinder 7, the func- 
tion generators 152, 153 calculate respectively the min- 
imum values 9b2. 6a2 (®B2 - ^ai) the target tilting 
amounts 9b, 9^. Then, the maximum value selector 1 54 
selects one of 9b2 and 9^2, e.g.. 9b2. as the target tilting 

50 amount Qq, Accordingly, when the target tilting amount 
9|^ calculated by the function generator 151 halfway the 
stroke of the control lever 63e is smaller than 0b2 (©n ^ 
9b2)> the minimum value selector 155 selects as the 
target tilting amount 9. On the other hand, when the con- 

55 trol input from the control lever 63e is increased to such 
an extent that the target tilting amount 9fg calculated by 
the function generator 151 increases to satisfy a rela- 
tionship of Bf^ > 9b2« the minimum value selector 155 
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selects as th target tilting amount 9. Stated other- 
wise, the minimum value sel ctor 155 provid s the tar- 
get tilting amount 6 to be output which is r suited by lim- 
iting, depending on the detected value Pq or of the 
pressure sensor 22 or 23. the maximum value of the tar- 
get tilting amount 6^ calculated by the function genera- 
tor 151 based on the detected value of the pressure 
sensor 21. 

[0046] The swash plate la of the hydraulic pump 1 is 
tilted to the target tilting amount 6^ or 832 thus obtained 
from the minimum selector 1 55, and the delivery rate of 
the hydraulic pump 1 is controlled so as not to exceed 
the value corresponding to ^^2- Consequently, even 
when the operator manipulates the control lever 63e 
over its full stroke in the direction of swinging the upper 
structure, the speed of the swing motor 9 is surely sup- 
pressed and prevented from exceeding the limit value. 
[0047] Also, when the operator manipulates the con- 
trol lever 62e solely in the direction of driving the bucket 
cylinder 8, the delivery rate of the hydraulic pump 1 is 
controlled so as not to exceed the value corresponding 
to in a manner as in the above case. Therefore, 
even when the operator manipulates the control lever 
63e over its full stroke, the speed of the bucket cylinder 
8 is surely suppressed and prevented from exceeding 
the limit value. 

[0048] Next, when the operator manipulates simulta- 
neously the control lever 62e in the direction of extend- 
ing the boom ylinder 6 and the control lever 63e in the 
direction of driving the swing motor 9, the negative con- 
trol pressure and the pilot pressure for operating the 
boom are generated, whereupon the function genera- 
tors 151 . 152 calculate respectively the tilting amounts 
e^. 6b corresponding to the detected values P^, Pb 
the pressure sensors 21, 22. In this case, with the con- 
trol lever 62e manipulated over its full stroke in the di- 
rection of extending the boom cylinder 6, the function 
generators 151, 152 finally calculate the same maxi- 
mum target tilting amount O^i (= Sbi). Then, the maxi- 
mum value selector 154 selects Obi as the target tilting 
amount Gq. and the minimum value selector 155 selects 
one of and Ggv e.g., G^i. as the target tilting amount 
G. Correspondingly, the swash plate la is controlled so 
as to have the maximum tilting amount. At this time, 
while the delivery rate of the hydraulic pump 1 is maxi- 
mized, this maximum delivery rate is distributed to both 
the boom cylinder 6 and the swing motor 9, and hence 
the swing motor 9 is prevented from operating at an ex- 
cessive speed. 

[0049] Also, when the operator manipulates simulta- 
neously the control lever 63e in the direction of extend- 
ing the arm cylinder 7 and the control lever 62e in the 
direction of driving the bucket cylinder 8, the delivery 
rate of the hydraulic pump 1 is maximized in a like man- 
ner as in the above case, but this maximum delivery rate 
IS distributed to both the arm cylinder 7 and the bucket 
cylinder 8. and hence the bucket cylinder 8 is prevented 
from operating at an excessive speed. 



[0050] With this embodiment, ther fore, the swing 
motor 9 and th bucket cylinder 8 which are each de- 
sired to have a small maximum driving speed can be 
surely suppressed in speed. It is thus possible to avoid 

5 inaccuracy in the stopped position of the swing motor 9, 
deterioration In durability of the swing motor itself and 
speed reducing gears, undue noise, etc. which would 
be otherwise caused by the excessive speed of the 
swing motor 9. Also, it is possible to avoid shocks, use- 

10 less pressure relief, deterioration in durability of the 
bucket cylinder 8, etc. which would be otherwise caused 
by the bucket cylinder striking against the stroke end. 
Further, since the function generators 152, 153 have 
characteristics changing continuously, the delivery rate 

15 of the hydraulic pump varies smoothly and the hydraulic 
actuators are prevented from abruptly changing in 
speed. 

[0051 ] A second embodiment of the present invention 
will be described below with reference to Figs. 6. In op- 

20 eration of hydraulic excavators, it is demanded to drive 
the arm 1 05 at a low speed when the arm is horizontally 
pushed forward for the leveling work. This embodiment 
is intended to add a function to meet such a demand. In 
the figures, identical members and functions to those in 

25 Figs. 1 and 4 are denoted by the same reference nu- 
merals. 

[0052] In Fig. 6, the hydraulic pump control system of 
this embodiment comprises, in addition to the compo- 
nents of the above-described system of the first em- 

30 bodiment, a pressure sensor 30 for detecting the pilot 
pressure F that acts on the arm dumping side of the flow 
control valve 11. and a selection switch 31 to be de- 
pressed by the operator when carrying out the leveling 
work. A controller 24 A receives, in addition to the de- 

35 tected values Pn. Pb* the pressure sensors 21 . 22. 
23. a detected value Pad of the pressure sensor 30 and 
a selection signal S from the selection switch 31, 
processing them in a predetermined manner and then 
outputting an electric signal (current) to the proportional 

40 solenoid valve 25. 

[0053] As seen from Fig. 7, the controller 24A in- 
cludes, in addition to the functions shown in Fig. 4 for 
the controller of the first embodiment, a function gener- 
ator 157 for calculating a target tilting amount Gad ^or- 

45 responding to the detected value Pad the arm dump- 
ing pilot pressure F from the pressure sensor 30, and a 
selector 158 for inhibiting the target tilting amount Gad 
calculated by the function generator 1 57 from being out- 
put when the selection switch 31 is not depressed and 

so the selection signal S is turned off, and allowing the tar- 
get tilting amount Bad calculated by the function gener- 
ator 1 57 to be output when the selection switch 31 is 
depressed and the selection signal S is tumed on. The 
target tilting amount Gad output from the selector 158 is 

55 sent to the minimum value selector 155. 

[0054] As shown, the function generator 1 57 has such 
a characteristic that it has a predetermined maximum 
value Gaoi and a predetermined minimum value 0ad2* 
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and as the detected value P^d >s increased within a cer- 
tain range of the detected value Pb. the tilting amount 
®AD reduces fronn the maximum value 6^01 the mini- 
mum value 6^02 proportionally to the increase in the de- 
tected value. Here» there hold relationships of 6^01 - ^ 
e^^ and 6^2 < 0ad2 ^ ®ni- 

[0055] When the selection switch 31 is not depressed 
in the above arrangement, the target tilting amount Sad 
calculated by the function generator 157 is not output 
from the selector 1 58 and the system operates in a like ^0 
manner as in the first embodiment. 
[0056] When the selection switch 31 is depressed, the 
target tilting amount G^d calculated by the function gen- 
erator 157 is output from the selector 158 to the mini- 
mum value selector 1 55. Therefore, even when the op- ^ ^ 
erator manipulates the control lever 63e to a large extent 
in the direction of contracting the arm cylinder 7 for push- 
ing the anm forward horizontally with intent to carry out 
the leveling work by the combined operation of boom- 
up or boom-down and arm dumping of the hydraulic ex- 20 
cavator, the function generator 157 calculates the min- 
imum value 8^02 ®ni) or a value thereabout as the 
target tilting amount 6^0- The minimum value selector 
155 selects the minimum target tilting amount 8^02 or 
the value thereabout as the target tilting amount 8 and 25 
outputs an electric signal corresponding to 8^02 or the 
value thereabout to the proportional solenoid valve 25. 
Accordingly, the swash plate la of the hydraulic pump 1 
is tilted to 8^02 or value thereabout, and the delivery 
rate of the hydraulic pump 1 is controlled to a small value 30 
corresponding to 8^02 or the value thereabout. As a re- 
sult, the arm dumping speed is slowed to such an extent 
that the arm can be horizontally pushed forward with 
good fine operability. 

[0057] When the operator manipulates the control le- 35 
ver 62e over its full stroke with intent to move up the 
boom solely, the function generator 151 calculates the 
maximum value 8^^ as the target tilting amount and the 
function generator 152 calculates the maximum value 
®Bi (" ®Ni) 3S with the first embodiment described 40 
above. On the other hand, since the control lever 63e is 
not manipulated in the direction of contracting the arm 
cylinder 7, the function generator 157 calculates the 
maximum value 8^01 (= ^ni)- Eventually, the minimum 
selector 1 55 selects the maximum value 8^^ as the tar- 4$ 
get tilting amount. Therefore, the boom cylinder 6 can 
be driven at a high speed to quickly move up the boom 
without being restricted by the target tilting amount 8^0 
calculated by the function generator 157. 
[0058] While the above embodiments have been de- 50 
scribed in connection with the swing motor, the boom 
cylinder, the arm cylinder and the bucket cylinder of the 
hydraulic excavator, the present invention is also appli- 
cable to a track motor which is desired to have a large 
maximum driving speed. The present invention can be 55 
further applied to hydraulic actuators of working ma- 
chines other than hydraulic excavators. While the above 
embodiments have been described as detecting the 
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control inputs from the control levers through the pilot 
pressures, the control inputs may be detected in an elec- 
trical manner. The regulator may be of any type so long 
as it is operated in such a manner as able to precis ly 
represent the target tilting amount obtained by the con- 
troller. In addition, it is apparent that the function gener- 
ators, the maximum value selector and the minimum 
value selector can be constituted by using a microcom- 
puter. 

INDUSTRIAL APPLICABILITY 

[0059] According to the present invention, as de- 
scribed above, it is possible to surely prevent an unwant- 
ed speed increase of a specific hydraulic actuator that 
would be caused when tilting amount control is carried 
out by using only the negative control pressure. 



Claims 

1 . A hydraulic pump control system for use with a hy- 
draulic drive system comprising a variable displace- 
ment hydraulic pump (1 ). a plurality of hydraulic ac- 
tuators (6-9) driven by said hydraulic pump, a plu- 
rality of flow control valves (10-13) of the center by- 
pass type for controlling the driving of said hydraulic 
actuators, (6-9) and a center bypass line (5) con- 
necting the center bypasses of said flow control 
valves (10-13) in series, said hydraulic pump con- 
trol system controlling a displacement volume of 
said hydraulic pump by using a negative control 
pressure generated by flow resisting means (20) 
which is disposed downstream of said center by- 
pass line, said hydraulic pump control system com- 
prising 

pressure detecting means (21) for detecting the 
negative control pressure generated in said 
center bypass line (5), 

first target displacement volume calculating 
means (151) for calculating, based on a detect- 
ed value of said pressure detecting means, a 
first target displacement volume of said hydrau- 
lic pump (1) in accordance with a preset first 
characteristic, 

first control input detecting means (22 or 23) for 
detecting a control input for operating at least 
one (6 or 7) of said plurality of hydraulic actua- 
tors. (6-9). 

maximum target displacement volume limiting 
means (1 52-1 55) for limiting, depending on the 
detected value of said first control input detect- 
ing means (22,23), a maximum value of the first 
target displacement volume calculated by said 
first target displacement volume calculating 
means (152-155) based on the detected value 
of said pressure detecting means (21), and pro- 
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viding a target displacement volume to b out- 
put, and 

a regulator (26) for controlling the displacement 
volume of said hydraulic pump in accordance 
with said target displacement volum tob out- s 
put. 

A hydraulic pump control system according to Claim 

1 , wherein said maximum target displacement vol- 
ume limiting means comprises second target dis- ^0 
placement volume calculating means (152 or 153) 

for calculating, based on the detected value of said 
first control input detecting means (22 or 23), a sec- 
ond target displacement volume of said hydraulic 
pump (1 ) in accordance with a preset second char- is 
acteristic different from said first characteristic, and 
smaller value selecting means (155) for selecting 
smaller one of said first and second target displace- 
ment volumes as said target displacement volume 
to be output. 

A hydraulic pump control system according to Claim 

2, wherein said first characteristic is such that said 
first target displacement volume increases from a 
predetermined minimum value (6|M2) to a predeter- 25 
mined maximum value (G^i) as the detected value 

of said pressure detecting means (21) is reduced, 
and said second characteristic is such that said sec- 
ond target displacement volume Increases from a 
predetermined minimum value {932 or 6^2) to a pre- 30 
determined maximum value (Ob^ or G/^^) as the de- 
tected value of said first control Input detecting 
means (22 or 23) is increased, the predetermined 
minimum value (9b2 or 6^2) of said second charac- 
teristic being smaller than the predetermined max- 35 
imum value (O^i) of said first characteristic. 

A hydraulic pump control system according to Claim 

3, wherein the predetermined maximum value {Q^^ 

or 0^1 ) of said second characteristic is equal to the 40 
predetermined maximum value (0^^^) of said first 
characteristic. 

A hydraulic pump control system according to Claim 
2, further comprising second control input detecting 45 
means (30) for detecting a control input for operat- 
ing other one (7) of said plurality of hydraulic actu- 
ators or a control input in a different direction from 
the control input for operating said at least one hy- 
draulic actuator (7), wherein said maximum target so 
displacement volume limiting means further com- 
prises third target displacement volume calculating 
means (157) for calculating, based on the detected 
value of said second control input detecting means, 
a third target displacement volume of said hydraulic 55 
pump (1) in accordance with a preset third charac- 
teristic different from both said first and second 
characteristics, and said smaller value selecting 



means (155) selects a minimum value of said first, 
second and third target displacement volumes as 
said target displacement volume to be output. 

6. A hydraulic pump control system according to Claim 
5. wherein said third characteristic is such that said 
third target displacement volume reduces from a 
predetermined maximum value (9adi) to a prede- 
temnined minimum value (8^02) the detected val- 
ue of said second control input detecting means is 
increased. 

7. A hydraulic pump control system according to Claim 
1 , wherein said at least one actuator is an actuator 
(6 or 7) of which desired maximum driving speed is 
relatively large. 

8. A hydraulic pump control system according to Claim 
7. wherein said actuator of which desired maximum 
driving speed is relatively large is a boom cylinder 

(6) for operating a boom (104) of a hydraulic exca- 
vator. 

9. A hydraulic pump control system according to Claim 
7. wherein said actuator of which desired maximum 
driving speed is relatively large is an arm cylinder 

(7) for operating an arm (105) of a hydraulic exca- 
vator. 



Patentanspruche 

1. Hydraulikpumpen-Steuersystem. das in Verbin- 
dung mit einem Hydraulikantriebssystem verwen- 
det wtrd, das eine Hydraulikpumpe (1) mit variabler 
Verdrangung, mehrere Hydraulikaktuatoren (6-9), 
die durch die Hydraulikpumpe angetrieben werden. 
mehrere DurchfluBmengensteuerventile (10-13) 
des Mittenumgehungstyps zur Steuerung des An- 
triebs der Hydraulikaktuatoren (6-9) und eine Mit- 
tenumgehungsleitung (5). die die Mittenumgehun- 
gen der Durchflu&mengensteuerventile (10-13) in 
Reihe verbindet, umfa&t. wobei das Hydraulikpum- 
pen-Steuersystem das Verdrangungsvolumen der 
Hydraulikpumpe unter Verwendung eines Steuer- 
unterdrucks steuert, der durch eine Stromungswi- 
derstandseinrichtung (20) erzeugt wird, die strom- 
abwarts von der Mittenumgehungsleitung angeord- 
net ist, wobei das Hydraulikpumpen-Steuersystem 
umfallt: 

eine Druckerfassungseinrichtung (21). die den 
Steuerunterdruck. der in der Mittenumge- 
hungsleitung (5) erzeugt wird, erfafit, 
eine Einrichtung (151) zur Berechnung eines 
ersten Sollverdrangungsvolumens. die auf der 
Grundlage eines erfaliten Wertes der Drucker- 
fassungseinrichtung ein erstes Sollverdran- 
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gungsvolumen der Hydraulikpumpe (1) in 
Ubereinstimmung mit einer im voraus festge- 
legt n ersten Charakteristik berechnet. 
eine Einrichtung {22 Oder 23) zur Erfassung ei- 
nes ersten Steuereingangs, die einen Steuer- 5 
eingang zum Betreiben wenigstens eines (6 
Oder 7) der mehreren Hydraulikaktuatoren 
(6-9) erfaBt, 

eine Einrichtung (152-155) zur Begrenzung 
des maximalen Sollverdrangungsvolumens, io 
die in Abhangigkeit von dem erfaRten Wert der 
Einrichtung (22, 23) zur Erfassung eines ersten 
Steuereingangs einen Maximalwert des ersten 
Sollverdrangungsvolumens. das durch die Ein- 
richtung (152-155) zur Berechnung eines er- i5 
sten Sollverdrangungsvolumens auf der 
Grundlage des erfaBten Wertes der Drucker- 
fassungseinrichtung (21) berechnet wird, be- 
grenzt und ein auszugebendes Sollverdran- 
gungsvolumen bereitstellt, und 20 
einen Regler (26). der das Verdrangungsvolu- 
men der Hydraulikpumpe in Ubereinstimmung 
mit dem auszugebenden Sollverdrangungsvo- 
lumen steuert. 

25 

Hydraulikpumpen-Steuersystem nach Anspruch 1, 
wobei die Einrichtung zur Begrenzung des maxima- 
len Sollverdrangungsvolumens eine Einrichtung 
(152 Oder 153) zur Berechnung eines zweiten Soll- 
verdrangungsvolumens. die auf der Grundlage des 30 
erfadten Wertes der Einrichtung (22 oder 23) zur 
Erfassung eines ersten Steuereingangs ein zweites 
Sollverdrangungsvolumen der Hydraulikpumpe (1) 
in Ubereinstimmung mit einer von der ersten Cha- 
rakteristik verschiedenen und im voraus festgeleg- 35 
ten zweiten Charakteristik berechnet. sowie eine 
Einrichtung (155) zum Wahlen eines kleineren 
Werts. die das kleinere der ersten und zweiten Soil- 
verdrangungsvolumina als auszugebendes Soll- 
verdrangungsvolumen wahit, umfaBt. 

Hydraulikpumpen-Steuersystem nach Anspruch 2, 
wobei die erste Charakteristik derart ist, dad das er- 
ste Sollverdrangungsvolumen ausgehend von ei- 
nem vorgegebenen Minimalwert (6^2) auf einen 45 
vorgegebenen Maximalwert (e^^) ansteigt, wenn 
der erfalite Wert der Druckerfassungseinrichtung 
(21) verringert wird. und die zweite Charakteristik 
derart ist. daB das zweite Sollverdrangungsvolu- 
men ausgehend von einem vorgegebenen Minimal- 50 
wert (982 o^®'" ®A2) auf einen vorgegebenen Maxi- 
malwert (00^ Oder 0^1) ansteigt, wenn der erfalite 
Wert der Einrichtung (22 oder 23) zur Erfassung ei- 
nes ersten Steuereingangs erhoht wird, wobei der 
vorgegebene Minimalwert (0^2 oder 0^2) der zwei- 55 
ten Charakteristik kleiner als der vorgegebene Ma- 
ximalwert (6|sj^) der ersten Charakteristik ist. 



4. Hydraulikpumpen-Steuersystem nach Anspruch 3. 
wobei d r vorgegebene Maximalwert (Gqi Oder 0^^) 
der zweiten Charakteristik gleich dem vorgegebe- 
nen Maximalwert (6^1) der ersten Charakteristik ist. 

5. Hydraulikpumpen-Steuersystem nach Anspruch 2. 
ferner mit einer Einrichtung (30) zur Erfassung ei- 
nes zweiten Steuereingangs. die einen Steuerein- 
gang zum Betreiben eines weiteren (7) der mehre- 
ren Hydraulikaktuatoren oder einen Steuereingang 
in einer vom Steuereingang zum Betreiben des we- 
nigstens einen Hydraulikaktuators (7) verschiede- 
nen Richtung erfaflt, wobei die Einrichtung zur Be- 
grenzung des maximalen Sollverdrangungsvolu- 
mens ferner eine Einrichtung (1 57) zur Berechnung 
eines dritten Sollverdrangungsvolumens umfa&t. 
die auf der Grundlage des erfaBten Wertes der Ein- 
richtung zur Erfassung eines zweiten Steuerein- 
gangs ein drittes Sollverdrangungsvolumen der Hy- 
draulikpumpe (1) in Ubereinstimmung mit einer im 
voraus festgelegten dritten Charakteristik, die so- 
wohl von der ersten als auch von der zweiten Cha- 
rakteristik verschieden ist. berechnet. und wobei 
die Einrichtung (155) fur die Wahl eines kleineren 
Wertes den kieinsten Wert der ersten. zweiten und 
dritten Sollverdrangungsvolumina a)s das auszuge- 
bende Sollverdrdngungsvolumen wdhlt. 

6. Hydraulikpumpen-Steuersystem nach Anspruch 5, 
wobei die dritte Charakteristik derart ist. daB das 
dritte Sollverdrangungsvolumen ausgehend von ei- 
nem vorgegebenen Maximalwert (0adi) auf einen 
vorgegebenen Minimalwert (6^02) abnimmt. wenn 
der erfaBte Wert der zweiten Einrichtung zur Erfas- 
sung eines Steuereingangs ansteigt. 

7. Hydraulikpumpen-Steuersystem nach Anspruch 1. 
wobei der wenigstens eine Aktuator ein Aktuator (6 
Oder 7) ist. dessen erwunschte maximale Antriebs- 
geschwindigkeit verhaltnismadig hoch ist. 

8. Hydraulikpumpen-Steuersystem nach Anspruch 7. 
wobei der Aktuator, dessen gewunschte maximale 
Antriebsgeschwindigkeit verhaltnismaRig hoch ist. 
ein Auslegerzylinder (6) ist, der einen Ausleger 
(104) eines Hydraulikbaggers betatigt. 

9. Hydraulikpumpen-Steuersystem nach Anspruch 7. 
wobei der Aktuator, dessen erwunschte maximale 
Antriebsgeschwindigkeit verhaltnismaHig hoch ist. 
ein Armzylinder (7) ist, der einen Arm (105) eines 
Hydraulikbaggers betdtigt. 



Revendications 

1. Un systeme de commande de pompe hydraulique. 
pour utilisation avec un systeme de pompe d*entraT- 
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nement hydraulrqu , comprenant une pomp hy- 
drauiique (1 ) ^ cylindr^e variable, une plurality d'ac- 
tionneurs hydrauliques (6 ^ 9) entraines par ladite 
pompe hydraulique. une plurality de valves de conn- 
mande de d^bit (10 d 13) du type d derivation cen- 
trale. pour comnnander PentraTnement desdits ac- 
tionneurs hydrauliques (6 d 9), et une ligne de d^ 
rivation centrale (5) connectant en s6rie les deriva- 
tions centrales desdites soupapes de debit (10 a 
13). ledit syst6me de pompe hydraulique comman- 
dant le debit-volume de ladite pompe hydraulique, 
par utilisation d'une pression de commande nega- 
tive generee par des moyens de resistance a I'ecou- 
lement (20) places en aval de ladite tuyauterie de 
derivation centrale. ledit systeme de commande de 
pompe hydraulique comprenant : 

des moyens de detection de pression (21 ), pour 
apprehender la pression de commande nega- 
tive dans ladite ligne de derivation centrale (5) ; 

des premiers moyens de calcul de debit-volu- 
me de consigne (151). pour calculer. en se ba- 
sant sur une valeur apprehendee par lesdits 
moyens de detection de pression, un premier 
volume de refoulement de consigne de ladite 
pompe hydraulique (1 ), salon une premiere ca- 
racteristique pre-etablie ; 

des premiers moyens de detection d'entree de 
commande (22 ou 23). pour detecter une en- 
tree de commande pour actionner au moins I'un 
(6 ou 7) parmi ladite pluralite d'actionneurs hy- 
drauliques (6^9); 

des moyens de limitation de debit-volume de 
consigne maximum (152 a 155) destines a li- 
miter, selon la valeur detectee desdits premiers 
moyens de detection d'entree de commande 
(22. 23). une vateur maximale du premier debit- 
volume de consigne. calcuiee par lesdits pre- 
miers moyens de calcul de debit-volume de 
consigne (1 52 d 1 55). en se basant sur ta valeur 
detectee desdits moyens de detection de pres- 
sion (21), et ^ fournir un debit-volume de con- 
signe devant etre produit, et 

un regulateur (26) pour commander le debit-vo- 
lume de ladite pompe hydraulique, d'apres le 
debit-volume de consigne a fournir. 

Un systeme de commande de pompe hydraulique 
selon la revendication 1 , dans lequel ledit moyen de 
limitation de debit-volume de consigne maximal 
comprend des deuxiemes moyens de calcuts de de- 
bit-volume de consigne (152 ou 153), pour calculer, 
en se basant sur ia valeur detectee desdits pre- 
miers moyens de detection d'entree de commande 



(22 ou 23). un deuxieme debit-volume d consigne 
de ladite pompe hydraulique (1). selon une deuxie- 
me caracteristique pre-etablie. differente de ladite 
premiere caracteristique, et des moyens de seiec- 
5 tion de valeur inferieure (155) pour seiectionner 
parmi lesdits premier et deuxieme debits- volume 
de consigne, d titre de debit-volume de consigne k 
produire. celui qui est le plus petit. 

10 3. Un systeme de commande de pompe hydraulique 
selon la revendication 2, dans lequel ladite premie- 
re caracteristique est telle que ledit premier debit- 
volume de consigne augmente. depuis une valeur 
minimale predetenminee (81^12) ^ une deuxieme va- 

15 leur predeterminee (9^^^ ), lorsque la valeur detectee 
desdits moyens de detection de pression (21) est 
reduite. et ladite caracteristique est telle que ledit 
deuxieme debit-volume de consigne augmente, de- 
puis une valeur minimale pre-determinee {Qq2 ou 

20 6^2) ^ une valeur maximale predeterminee (63-1 ou 
6^1). lorsque la valeur detectee desdits premiers 
moyens de detection d'entree de commande (22 ou 
23) est augmentee, la valeur minimale predetermi- 
nee (6^2 ou 8;^) de ladite deuxieme caracteristique 

25 etant inferieure e la valeur maximale predeterminee 
(8ni) de ladite premiere caracteristique. 

4. Un systeme de commande de pompe hydraulique 
selon ta revendication 3. dans lequel la valeur maxi- 
30 male predeterminee (831 ou 8^^) de ladite deuxie- 
me caracteristique est egale a la valeur maximale 
predeterminee (8^^) de ladite premiere caracteris- 
tique. 

35 5. Un systeme de commande de pompe hydraulique 
selon la revendication 2, comprenant en outre des 
deuxiemes moyens de detection d'entree de com- 
mande (3D), pour detecter une entree de comman- 
de pour actionner I'autre (7) de ladite pluralite d'ac- 
40 tionneurs hydrauliques ou une entree de comman- 
de dans un sens different de I'entree de commande 
prevue pour actionner ledit au moins un actionneur 
hydraulique (7). dans lequel ledit moyen de limita- 
tion de debit-volume de consigne maximal com- 
45 prend en outre des troisiemes moyens de calculs 
de debit-volume de consigne (157), pour calculer, 
en se basant sur la valeur detectee desdits deuxie- 
mes moyens de detection d'entree de commande, 
un troisieme debit-volume de consigne de ladite 
50 pompe hydraulique (1 ), en fonction d'une troisieme 
caracteristique pre-etablie. differente desdites deux 
premiere et deuxieme caracteristiques. et lesdits 
moyens de selection de valeur inferieure (155) se- 
lectionnant une valeur minimale parmi lesdits pre- 
ss mier. deuxieme et troisieme debits-volumes de con- 
signe. d titre de debit-volume de consigne d produi- 
re. 
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6. Un systeme de commande de pompe hydraultque 
selon la revendication 5, dans lequel ladite troisl6- 
me caracteristique est telle que ledit troisi^me d6- 
bit-volume de consigne dimlnue depuis une vateur 
maximale pr6determin6e (Sadi) ^ valeur mini- 5 
mate pred^temiinde (OAqs) lorsque la valeur d^tec- 
tee par lesdits deuxi^mes moyens de ddtecUon 
d'entr^e de commande augmente. 

7. Un systeme de commande de pompe hydraulique io 
selon la revendication 1, dans lequel au moins un 
actionneur est un actionneur (6 ou 7) dont la vitesse 
d*entraTnement maximale souhatt^e est relative- 
ment ^levee. 

8. Un systeme de commande de pompe hydraulique 
selon la revendication 7, dans lequel ledit action- 
neur. dont la Vitesse maximale d'entrainement sou- 
haitee est relativement elevee, est un cylindre de 
verin de fleche (6), pour actionner une fidche (104) 20 
d'une excavatrice hydraultque. 

9. Un systeme de commande de pompe hydraulique 
selon la revendication 7. dans lequel ledit action- 
neur, dont la Vitesse maximale d'entramement sou- 25 
haitee est relativement 61ev6e, est un cylindre de 
verin de bras (7) pour actionner un bras (105) d'une 
excavatrice hydraulique. 

30 
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FIG.3 
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FIG.4 
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FIG.5 
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FIG.7 
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